groups of men non-employed through illness are likely to be heterogeneous with regard to type and severity of illness. Thus for some men, but not all, illness will be directly responsible for their weight loss and reduction in smoking and drinking.
Current knowledge of the role of tobacco smoking in the aetiology of bronchioloalveolar carcinoma originates from series of patients with lung cancer that showed a higher proportion of non-smokers among patients with bronchioloalveolar carcinoma than other lung cancer cell types.3`To our knowledge, though, there are no cohort or case-control series that formally determined the relation of bronchioloalveolar carcinoma and tobacco smoke. The resulting impression is that smoking is unimportant in the aetiology of bronchioloalveolar carcinoma. 9 Between 1977 and 1989, 87 patients with histologically confirmed bronchioloalveolar carcinoma were interviewed in the longstanding case-control study of tobacco related diseases conducted by the American Health Foundation. This offered an opportunity, using a rigorous epidemiological design, to determine whether cigarette smoking is related to bronchioloalveolar carcinoma.
Methods
The present data come from the hospital based case-control study of the American Health Foundation that has been described in detail elsewhere. ' (1977-9, 1980-4, 1985-9) , and race (white, non-white). Only age and sex were found to affect the studied association and were retained in the final model. Departure from the assumptions of the logistic regression model was checked by tabulating the observed and expected numbers of cases in each stratum for which a relative odds were computed." Analyses were first performed separately with the noncancer and the cancer controls and then with a pooled control group. Results of both analyses are presented.
Results Table I shows that sociodemographic and clinical characteristics of cases and controls were similar. As in other published case series, there was no major difference in clinical presentation between male and female cases.-371213 Table II shows that bronchioloalveolar carcinoma had usually been diagnosed on routine chest x ray in patients without respiratory symptoms and showed well defined or ill defined isolated radiological lesions of the upper lung; most patients were treated by surgery. Four out of 48 male cases (8%) and 11 out of 39 female cases (28%) had never smoked. Table III shows that the relative risks of bronchioloalveolar carcinoma increased with younger age at start of smoking and with longer duration of smoking (figure) and with intensity of smoking (average number of cigarettes per day) but decreased after smoking cessation. Similar trends were observed with both cancer and non-cancer controls, although relative risks were always higher with cancer controls. The inverse relation between bronchioloalveolar carcinoma and age at start of smoking was not significant when the non-cancer control group was used for comparison.
We assessed whether the association of smoking and bronchioloalveolar carcinoma differed between men and women or between age groups by adding a product term between sex or age and the continuous smoking related variables. None of these interaction terms were significant at the 10% level, suggesting that sex and age were pure confounding factors. However, the present study had low statistical power to detect interaction.
Discussion
In this first case-control study of the association between bronchioloalveolar carcinoma and cigarette smoking, relative risks (as estimated by the relative odds) were greater for subjects who started smoking at a younger age, smoked for a longer time, or smoked BMJ VOLUME 304 (14) 42 (14) 1-2(05 to3-3) 1-4(0OSto3-9) 1 3(0OSto3-5) [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] 12 (14) 38 (13) 40 (14) 2-2(0-9to5-3) 2-5(I-1to6-0) 2-4(1-0toS-4)
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12 (14) 17 (6) 13 (4) 5-1(1-9to13-5) 9-1(3-3to25-2) 6-9(2-7to17-2) X2 for trend ( (22) 57 (19) 3-3 (1-6 to 6-9) 4-6 (2-2 to 9-4) 3-9 (2-0 to 7-7) 30-39
12 (14) 23 (8) 18 (6) 4 1 (1-6 to 103) 6-7 (2-6 to 17-3) 5S1 (2-2 to 12-0) 40-80
15 (17) 25 (9) 23 (8) 5-0(2-0to 12-5) 7-6(3-1to 19-0) 6-0(2-6to 14-0)
X' for trend (df= 1) [3] [4] [5] [6] [7] (1-6 to 8 8) 2-3 (10 to 52) [3] [4] [5] [6] [7] [8] [9] (1 8 to 8 7) 1-9
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10-19
13 (15) 32 (11) 37 (13) 2-6(1*to6-1) 2-1(09to49) 2-7(1-2to6-1) 20-52 9 (10) 42 (15) 39 (13) 15 (0-6 to 3-7) 15 (0-6 to 4-0) 1-7 (0-7 to 4-0)
X2 for trend (df= 1) decreased in proportion to the duration of smoking cessation.
In addition, most relative risks in heavy smokers were above 5 0, with a lower 95% confidence limit at about 2-0. There were significant dose-response relations between risk of bronchioloalveolar carcinoma and either age at start of smoking, years of smoking, average number of cigarettes per day, or years of smoking cessation. Except for age at start of smoking, findings were consistent when two different types of controls, including one group of patients with cancer diagnoses, were used. Relative risks were always higher with cancer controls than with non-cancer controls. This is due to the higher proportion of smokers in patients admitted with non-neoplastic diseases.
That these findings result from misclassification of adenocarcinoma or other known, tobacco related lung cancer cell types can be reasonably ruled out. Histological diagnoses were based on abundant material: more than 85% of the cases had lobectomy or pneumonectomy. In addition, these diagnoses are highly likely to be reliable : Feinstein et The release of free oxygen radicals and of proteolytic enzymes may enhance the action of the numerous carcinogens and cocarcinogens contained in tobacco smoke. '9 Previous published reports do not contradict the hypothesis that bronchioloalveolar carcinoma is a tobacco related disease. The reported proportions of never smokers in bronchioloalveolar carcinoma patients vary from 10% to 30%3467; they are higher than in adenocarcinoma (5-16%)3 468 or squamous cell or small or oat cell carcinoma (0_5%).368 Still, the proportion of never smokers in lung cancer patients of any cell type, including bronchioloalveolar carcinoma, is lower than that in the general United States population in 1980-3 (34% of men, 55% of women).20 These data suggest that smoking has a role in the aetiology of all lung cancers even though there is evidence that smoking may be a weaker cause for more peripheral cell types.6
In summary, 10% of men and 25% of women with bronchioloalveolar carcinoma in this study had never smoked cigarettes. Active smoking cannot therefore be the only factor in the aetiology of the disease. Nevertheless, we show strong evidence that, for a majority of cases, smoking may be causally related to bronchioloalveolar carcinoma.
